Neurotensin immunofluorescence was examined in the rat central nervous system using a well-characterized antiserum directed against this tridecapeptide. 
specific regions of the central nervous system, pituitary, and the gastrointestinal tract (6) (7) (8) . In the canine ileum, Orci et al. (9) and Sundler et al. (10) have observed apparently glandular cells that display neurotensin-like immunofluorescence.
Brain neurotensin is concentrated in synaptosomal subcellular fractions (6) . 125I-Labeled neurotensin binds to brain membranes with high affinity and substrate specificity that are suggestive of interactions with physiological receptor sites (11) (12) (13) (14) .
[3H]Neurotensin binding has also been demonstrated recently (15) . This receptor binding, along with the localization of neurotensin to synaptosomal fractions and specific grey matter brain areas, is consistent with a neurotransmitter role for neurotensin in the brain (12) , though other criteria must also be satisfied before full transmitter status can be imputed to this peptide (16 MATERIALS AND METHODS Antisernm Preparation and Characterization. Neurotensin (Bachem) was conjugated to keyhole limpet hemocyanin (Calbiochem) using ECDI [1-ethyl-3 -(3-dimethylamino propyl)carbodiimide] (18) as described previously (6) . Antisera for neurotensin were produced in guinea pigs (Hartley) following a series of injections of this conjugate in Freund's adjuvant; these antisera were characterized by radioimmunoassay (6) . In radioimmunoassay, the antineurotensin serum selected for use in this study (no. 1-3) displayed sensitivity and specificity comparable to those of the serum (no. 0-2) used for our initial radioimmunoassay studies (6) . Binding specificity was sup- (6) (7) (8) (11) (12) (13) (14) . Control experiments using preimmune serum or serum previously incubated with ,uM neurotensin show negligible fluorescence, while adsorption with hemocyanin (20 mg/ml), substance P (10 ,uM), thyrotropin-releasing hormone (10 ,uM) , prolylleucylglycinamide (100 ,uM), angiotensin II (100 AM), or bradykinin (100 ,M) failed to eliminate specific fluorescence.
Neurotensin immunohistofluorescence is localized throughout the rat central nervous system to fiber-and dot-like configurations resembling histofluorescence patterns associated with certain other brain peptides and biogenic amines (22, (26) (27) (28) . These fluorescent patterns reflect the localization of neurotensin to axons and nerve terminals. Additionally, in several areas of the hypothalamus, a limited number of fluorescent cell bodies have been localized in normal rats that are not fluorescent in control sections. These perikarya display a dim, granular fluorescence superimposed on a lower intensity, more diffuse fluorescence that overlies their nonnuclear portions. In rats pretreated with colchicine, cell bodies with much more intense fluorescence occur in several hypothalamic areas, the interstitial nucleus of the stria terminals, the amygdala, and the midbrain tegmentum ( Fig. 1 D and E) .
Numerous regions of the rat central nervous system and pituitary have been mapped for the detailed localization of immunoreactive neurotensin. In the discussion below, density of fiber-and terminal-like fluorescent patterns is described, unless indicated otherwise.
Spinal Cord. In the mid-cervical spinal cord, a dense band of fiber-and terminal-like fluorescence occurs in lamina II, with somewhat lower density in lamina I (Figs. 2 and 3 ). Fluorescent fiber-and terminal-like structures are seen scattered through the rest of the dorsal horn and, with somewhat lesser density, in the ventral horn and lateral to laminae I and II.
Medulla-Oblongata. In the caudal medulla, densest fluorescence occurs in the substantia gelatinosa of the spinal trigeminal nucleus (Figs. 2 and 3 ). More widely scattered fibers are seen through the remainder of the trigeminal nucleus. The lateral portion of the medullary reticular formation contains a limited number of fluorescent fibers and terminals; even fewer are seen in the medial reticular formation. Neurotensin fluorescence is also notable in the nucleus of the solitary tract, the nucleus of the vagus, and the commissural nucleus.
Mesencephalon. The most intense fluorescence at this level occurs in the midbrain tegmentum just dorsal to the interpeduncular nucleus (Fig. 4) The densest fluorescence in the thalamus is observed in the periventricular nuclei (Figs. 4 and 5) . Appreciable fluorescence in the medial thalamic nuclei is most enriched closer to the midline. Other medial thalamic regions with substantial densities of neurotensin fluorescence include the area of the rhomboid and reuniens nuclei. In contrast to the medial and periventricular nuclei, the lateral complex of thalamic nuclei is virtually devoid of fluorescence. At a more anterior level, the medial thalamic regions with the most concentrated neurotensin immunofluorescence include the areas of the parataenial and anterior medial nuclei; fluorescence is also seen in the nucleus reuniens and anterior ventral nuclei.
In the epithalamus, a moderately dense band of fluorescence occurs at the medial border of the lateral habenula at posterior levels of this structure. The remainder of the lateral habenula displays sparse fluorescence, while an extremely low density of immunoreactivity is seen in the medial habenula.
Telencephalon. The central nucleus of the amygdala is the most densely fluorescent area of the telencephalon (Figs. 2, 4 , and 5). Fluorescence concentration decreases progressively in more ventral and more lateral portions of the amygdala.
In contrast to the amygdala, the hippocampus displays negligible fluorescence with only rare fibers and terminals observed in the area of the pyramidal cells. Aspects of the localization of neurotensin-containing elements in the central nervous system resemble the distribution of other neuropeptides. For instance, enkephalin, substance P, and somatostatin are highly concentrated in the area of the substantia gelatinosa in the dorsal grey matter of the spinal cord as neurotensin is (22, 27) . The central nucleus of the amygdala displays a high density of structures containing enkephalin, substance P, and neurotensin (22, 27) . There are, however, major differences between the localization of neurotensin and that of other neuropeptides. Neurotensin fluorescence, for example, is found just dorsal to the interpeduncular nucleus, while substance P fluorescence is seen within this nucleus (27 Immunoreactive neurotensin has been detected in the anterior pituitary and in the posterior pituitary/median eminence in high concentrations (7) . The reported discrepant behavior of pituitary extracts in several different Tadioimmunoassay systems (7) suggests that especial caution should be given to interpretation of pituitary neurotensin immunofluorescence. Nevertheless, its striking cellular localization and elimination by neurotensin preadsorption of antiserum suggests that a neurotensin-like antigen is contained in secretory cells here.
Because neurotensin is also found in the gut (7, 9, 10) (29) .
